initiation of self-harm, while cognitive facets of impulsivity are associated with the maintenance of self-harm. In addition, behavioural impulsivity is most relevant to self-harm under conditions of negative affect. Collectively, the findings indicate that distinct impulsivity facets confer unique risks across the life-course of self-harm. From a clinical perspective, the review suggests that interventions focusing on reducing rash reactivity to emotions or improving selfregulation and decision making may offer most benefit in supporting those who self-harm.
Introduction
Self-harm and the extent of the problem in adolescence Self-harm, defined here as intentional self-injury or selfpoisoning irrespective of motivation or intent [1] , is a significant problem affecting young people. Though estimates suggest around 25,000 adolescents present to hospital annually with self-harm in England and Wales [2] , the often hidden and unreported nature of self-harm suggests that these are conservative estimates [3, 4] . Community-based studies in the UK reveal that around 13-15.5% of adolescents aged 13-18 years report a lifetime incidence of selfharm [5] [6] [7] [8] -a high prevalence mirrored in findings from cross-national epidemiological surveys of youth [4, 9, 10] . While rates of self-harm show a consistent peak around 14-17 years [11] and the onset and cessation of self-harm typically occur around this age [4, 12] , the behaviour is common across adolescence-here recognised as the broad developmental period spanning 11-25 years [10] . In fact,
Abstract
Research supports an association between impulsivity and self-harm, yet inconsistencies in methodology across studies have complicated understanding of this relationship. This systematic review examines the association between impulsivity and self-harm in community-based adolescents aged 11-25 years and aims to integrate findings according to differing concepts and methods. Electronic searches of EMBASE, MEDLINE, PsychINFO, CINAHL, PubMed and The Cochrane Library, and manual searches of reference lists of relevant reviews identified 4496 articles published up to July 2015, of which 28 met inclusion criteria. Twenty-four of the studies reported an association between broadly specified impulsivity and self-harm. However, findings varied according to the conception and measurement of impulsivity and the precision with which self-harm behaviours were specified. Specifically, lifetime non-suicidal self-injury was most consistently associated with mood-based impulsivity-related traits. However, cognitive facets of impulsivity (relating to difficulties maintaining focus or acting without forethought) differentiated current self-harm from past self-harm. These facets also distinguished those with thoughts of self-harm (ideation) from those who acted on thoughts (enaction). The findings suggested that mood-based impulsivity is related to the rates of self-harm in this age group are estimated to be three times those of older adult populations [13] . The high prevalence, coupled with a significant risk of recurrence [14] and strong links to completed suicide [10, 15] , underlines the scale of the problem in young people.
Cross-study examinations need to address heterogeneity in the conception and measurement of 'self-harm'. Well-documented disparities exist between 'non-suicidal self-injury' (NSSI) which is seen as distinct from suicidal behaviour and an intent-free conception of 'self-harm' that rejects this dichotomy favouring a dimensional perspective on suicidal intent [1, 3, 16] . Intent-free definitions recognise the strong association between self-injury and suicidality, and that the motivations that underlie self-harm behaviour may be multiple, changing, and unclear [1, 16] . Beyond broad conception, studies vary in their definition of what constitutes an NSSI or self-harm act as well as in their application of pre-established criteria [5] . Variable discrimination of self-harm (e.g., recency/frequency of behaviour) makes it further problematic to summarise associations.
Impulsivity as a risk factor in self-harm
Impulsivity has been identified as a risk factor for selfharm behaviour [17, 18] . A recent review and meta-analysis across clinical and non-clinical mixed age populations [19] found greater levels of self-reported impulsivity in those who engaged in non-suicidal self-injury compared to those who did not. Yet, the relationship between impulsivity and self-harm is not always evidenced, and studies focusing on the association within adolescent populations have revealed inconsistencies in clinical and community populations [5, 20] . The mixed pattern of results is explained in part by variation in the conception and assessment of impulsivity across studies. The same term has been used to depict trait-based personality conceptions of impulsivity (such as the tendency towards rash or unplanned acts, sensation seeking, or difficulty maintaining focus) assessed via self-report scales [e.g., [21] [22] [23] [24] , alongside state-based conceptions of impulsivity related to behavioural inhibition and typically assessed through labbased measures, such as the stop-signal task (SST) [25, 26] . That impulsivity is not a unitary construct, but encompasses a number of distinct unidimensional components is well documented [27] [28] [29] . Meaningful interpretation of the relationship between impulsivity and an outcome, such as self-harm, relies on adequate specification of which component of impulsivity is under scrutiny, not least because separate impulsivity-related constructs will vary in the magnitude of relationship with outcomes [27, 28, 30, 31] and thus their clinical utility in predicting self-harm. Usefully, the heterogeneity underpinning trait impulsivity has been clarified within one organisational model derived from an exploratory factor analysis of widely used selfreport assessment measures. The UPPS-R [27] sets out separate pathways to impulsive behaviour: sensation seeking (SS)-a preference for intense, novel or risky experiences; lack of premeditation (LPM)-acting rashly without due regard to the consequences; lack of perseverance (LPS)-the tendency to abandon goal-directed behaviours; and mood-based dispositions to urgency-rash action in response to negative affect (negative urgency, NUR). More recently, rash action in response to positive affect (positive urgency, PUR) was incorporated (UPPS-P) [32] . The specificity offered by the multidimensional UPPS model allows increased predictive utility when examining impulsivity as a risk factor for self-harm [30] .
Theoretical and wider context of understanding
Impulsivity has been proposed as theoretically important in pathways to self-harm. Theoretical and empirical work suggests that the primary function of self-harm is affect-regulation, i.e., young people self-harm to regulate their emotions, most often to decrease negative emotional states [12, [34] [35] [36] . In parallel, Urgency Theory suggests that some individuals, in the presence of heightened negative affect, are more likely to act rashly [33] . The goal of relief from negative affect may drive impulsive behaviour for short-term gain over long-term objectives [37] . Hence, impulsivity (negative urgency) may increase an individual's vulnerability to engage in a readily accessible though maladaptive behaviour, such as self-harm, to moderate affect [33] . Successful implementation of this strategy in alleviating distress leads to the negative reinforcement of self-harm [35] . Evidence is accumulating of a strong association between negative urgency and NSSI [19] . Other models of self-harm propose a role for impulsivity. The Integrated Motivational-Volitional (IMV) model [38] sets out a tripartite diathesis-stress framework that charts the relationship from background stressors, the development of ideation and intent, and the translation of thoughts into behaviour. The model proposes that impulsivity acts as a proximal volitional moderator to self-harm, bridging the intentionbehaviour gap. A distal role for impulsivity in self-harm is also proposed [39, 40] in which individuals with elevated impulsivity may as a consequence experience more painful and provocative experiences over time. Through habituation, they may then have a dampened response to the aversive nature of self-harm which contributes to the maintenance of the behaviour. Summarising the support for these theoretical models within the present review may prove informative. There are important gaps in our understanding of the wider context within which impulsivity relates to self-harm. Results from studies that have taken into account the influence of correlates, such as depression, are inconsistent [6, 41] , and limited focus has been given to moderation or mediation designs that may delineate alternative pathways of influence [42] . Furthermore, few studies have examined associations beyond cross-sectional inquiry [43] , which makes any causal influence of impulsivity hard to establish.
Goals of the present review
Review findings [19] across a broad sampling frame suggest that impulsive individuals may be at increased risk of NSSI, but concede that differences in the conception and measurement of these constructs hamper conclusions. The present study aims to extend this understanding with some distinctions in approach. (1) Evidence is examined for an association between impulsivity and self-harm or NSSI. This broad focus is important given that disentangling suicidal intent and self-injury is complicated. (2) Associations are examined in adolescent community-based populations given the high prevalence and onset of self-harm in young people. (3) Particular attention is given to the impact of conception and assessment approach, the precision of measurement, and the comprehensive context of examination.
Methods

Identification of relevant studies
A literature search covering articles published up to 6th July 2015 was conducted with the assistance of an information specialist using the following databases: EMBASE, MED-LINE, and PsycINFO via OVID, CINAHL via EBSCOhost, PubMed, and The Cochrane Library via Wiley Online Library. Search keywords, collected through literature review, experts' opinion, and controlled vocabulary comprised combinations of (1) variants of impulsivity, or impulsiveness or impulsive behaviour and (2) a self-harm term, including variants of self-harm, or self-injury, or deliberate self-harm, or self-destructive behaviour, or self-mutilation, or self-poisoning, or parasuicide, or self-inflicted injury. (The specific search strategy for each database is available from JL.) Studies were also identified through a hand search of the reference lists of included studies and related reviews. Articles were screened by JL initially on the basis of titles and abstracts and then by JL and DD through a full text assessment according to the following set criteria. Peer reviewed studies written in English were included which reported a psychometrically validated measure of impulsivity and indicated self-harm behaviour in community-based samples of 11-25 years. Self-harm behaviours and ideation were included irrespective of suicidal intent. Studies were required to examine the relationship between self-harm and impulsivity. All empirical study designs were included with the exception of case studies and single case designs given their limited generalisability and high potential for bias. Disagreements were resolved by discussion between raters and input from an independent third party was not necessary.
Results
A total of 4496 articles were identified. Exclusion of duplicates and non-relevant abstracts provided 82 full text records assessed for eligibility. Fifty-four records were excluded on the basis of clinical presentation (31 records); missing key association (18 records), or precluded age range (5 records). The remaining 28 studies were subject to descriptive synthesis. Given the variety of study designs and variation in methods of assessment a meta-analysis was not feasible. A PRISMA flowchart recording each stage of the search process is provided in Fig. 1 . In a number of cases, the same source studies were included given differentiation in design or outcome measure: in four cases, authors published follow-up studies utilising the same sample [44, 45] and [6, 46] , or a subset of an earlier cohort [41, 43] and [47, 48] , with the subsequent analysis focused on a different research outcome. Five included studies derived from one international survey data set [4] : four analysed separate country-based subsets [5, [49] [50] [51] ; the remaining study provided analysis across the complete data set, but pursued a different research question [52] . An additional study [53] drew on the combined data set of two included studies [6, 7] but again focused on a separate research question. Table 1 lists included studies and reports population details, measures, and key results.
Indicators of study quality
A quality rating system was developed in line with criteria recommended for non-clinical study assessment [54] . A four point quality scale included: (1) representativeness of a general population (0-2 points); (2) use of standardised measures of impulsivity (0-2 points); (3) robust criteria specified for indicators of self-harm (0-2 points); and (4) attempts to deal with confounds (0-2 points). Ratings ranged from good (6-8 points), moderate (3-5 points) to low (0-3 points) depending on level of criteria met or the robustness of the study's conclusions. The average quality score was 5.9 (mean) or 7 (mode) with 19 studies receiving a good quality rating (Table 1 ). Study quality was independently assessed by JL and DD with 100% agreement.
Study characteristics
Excluding repeated data sets, a total of 47,055 young people were sampled of which 4114 (8.7%) endorsed selfharm. Of those, 3021 (73.4%) were school based with mean ages ranging from 13.9 to 17.0 years; 1023 (24.7%) were university based with mean ages ranging from 18.8 to 23.6 years; and 70 (1.69%) were derived from online community samples with mean ages ranging from 14.4 to 23.0 years.
General finding and study synthesis
In line with recent findings [19] , an association between broadly specified impulsivity and a self-harm outcome of interest was found in 24/28 studies. All exceptions were longitudinal examinations [43, 44, 46, 55] . Following methodological and conceptual scrutiny, three overarching themes were identified and endorsed through consensus agreement: (1) conception and assessment approach; (2) precision of measurement; and (3) influence of more comprehensive study design.
Conception and assessment approach-self-harm
The majority of studies (18 out of 28 or 64%) conceptualised self-harm as non-suicidal self-injury (NSSI). All but two [55, 56] conferred status via self-report in which the absence of suicidal intent was clearly specified to respondents [13, 41-45, 47, 48, 56-63] . Assessment of NSSI behaviour was broadly comparable across these 18 studies (see Table 1 for instrument details). 15 out of the 16 studies (excepting Liang et al. [57] ) that specified the absence of suicidal intent used commonly employed instruments in which the psychometric properties have been validated in adolescent samples and which detailed a range of behaviours against which respondents could identify their own self-injurious behaviour. Listed behaviours across these 16 studies consistently endorsed cutting, burning, and hitting behaviours. One study [61] provided a further categorisation of severity of injury (as degree of tissue damage). Two studies established self-injury on the basis of single questions that did not specify the absence of intent [55, 64] . When analysing the relationship between impulsivity and NSSI, nine studies classified self-injury as the presence or absence of one or more lifetime NSSI behaviours [13, 44, 48, 56, 57, 59, 60, 62, 64] ; four cases compared lifetime to a more recent indication of self-injury [41] [42] [43] 45] . Four studies required at least one [47, 63] or two [61] incidents of self-injury in the past year, or one or more incident of cutting in the past 6 months [55] . Five out of 18 NSSI studies (27%) analysed self-injury severity or frequency [41, 43, 47, 59, 61] . One study [58] analysed a daily indication of urge to self-injure.
The remaining ten studies adopted an intent-free definition of 'self-harm' and highly comparable approaches to assessment. Nine studies employed the lifestyle and coping questionnaire (LCQ) developed in clinical and key association missing (18) ; age range precluded (5) 28 studies included in qualitative synthesis 36 additional records identified through other sources [49] [50] [51] [52] adhered to a rigorous methodology in which those identified as self-harming on the basis of one or more self-reported incidents of past-year self-harm were asked to provide a description of their most recent act for classification as self-harm by three independent raters against a standardised criteria. Participants failing to provide this description were excluded from subsequent analysis. An additional grouping of studies followed a modified version of this methodology in which rated descriptions were not required for inclusion [6, 7, 46, 53] . These studies examined the association between impulsivity and lifetime selfharm, excepting a 6-month prospective study [46] . In two out of nine self-harm studies (22%), an examination of ideation or repetition was included (52, 53] . One study employed a single item question to ascertain the presence of the past-month self-harm [65] .
Conception and assessment approach-impulsivity
The UPPS scale was the most commonly endorsed assessment tool measuring trait impulsivity in 12 examinations. Six cases adopted the 45-item UPPS-R [13, 42, 44, 45, 56, 62] ; three utilised the 59-item UPPS-P [59, 60, 65] . Both scales have good reliability and validity [27, 32] . In two cases [41, 43] , the 16-item short form (UPPS-R) was employed which has demonstrated comparable psychometric properties to the long form [66] . One study [58] focused on a single UPPS-R subscale. All nine concurrent full-scale UPPS examinations found a significant association between at least one impulsivity subscale and a self-harm outcome, and these were maintained in all multivariate examinations (n = 6) underlining a broad instrument-level consistent utility in this assessment tool. Urgency subscales were the most consistently-associated impulsivity facets associated with the presence of lifetime self-injury in full-scale UPPS-R and UPPS-P examinations, and signalled exclusively in four cases [13, 44, 60, 65] . In all cases except one [65] , studies adopting UPPS scales defined self-harm as non-suicidal self-injury. Less consistent results were found from studies utilising trait-based instruments that reflect non-mood-based cognitive conceptions of impulsivity as a predominantly rash action with little planning or forethought. Of the four studies utilising the Barratt Impulsivity Scale (BIS-11) [22] , two found no relationship between impulsivity and either NSSI [55] or self-harm [65] ; two studies demonstrated associations with NSSI [57, 63] , but in one case, this association no longer held when controlling for age, depression, and suicidal ideation [63] . Null findings resulted from the single examination using the SNAP (Schedule for non-Affective and Affective Personality) impulsivity scale [22, 64] . Utilising the Youth Questionnaire [67] , Di Pierro et al. [47] demonstrated a significant association between lifetime NSSI and impulsivity that held in the context of other psychological correlates (anxiety and depression), although the nonvalidated Italian version and poor internal validity are noted. A mixed pattern of findings resulted from examinations (n = 9) using the Plutchik impulsivity scale [23] . Across the full international CASE study sample (n = 30,477), an overall significant but small (partial η 2 = <.01) univariate association between impulsivity and past-year self-harm was evidenced [52] . However, examining findings by CASE country, although univariate associations between impulsivity and self-harm were demonstrated [5, [49] [50] [51] , these associations were attenuated in multivariate analysis to nonsignificance [50, 51] or retained significance for only a subset of girls [5] or conversely boys [49] . Similarly, O'Connor et al. found that significant associations between lifetime self-harm and impulsivity were negated completely [6, 53] or retained only for boys [7] , and were not demonstrated in longitudinal examinations [46] . Only one UPPS-based study [41] found evidence of an association between sensation seeking (SS) and self-injury, not held in multivariate analysis. Sensation seeking measured by the brief sensation seeking scale [25] was associated with an increased risk of cutting in an LGBT (Lesbian, Gay, Bisexual, Transgender) sample [55] .
A state-based conception of impulsivity (as response inhibition) was examined by three studies [41, 61, 64] -in each case assessed by the stop-signal task [25] . For Glenn and Klonsky [41] , the SST did not distinguish students with lifetime self-injury from controls, they were, however, distinguished by UPPS measures of impulsivity. Fikke et al. [61] similarly found that compared to controls, impaired inhibitory control was not evident in students, whose selfinjury endorsed 'high severity' behaviours (characterised by severe cutting and burning). However, those endorsing 'low severity' behaviours (such as biting and bruising) did make more inhibitory control errors. In both cases, these studies examined behavioural impulsivity using neutral stimuli. When the SST was manipulated to include stimuli to specifically evoke unpleasant emotional reactions, Allen and Hooley [64] demonstrated that compared to controls individuals who self-injured exhibited poorer inhibitory control over negative images, but did not differ in response to neutral stimuli. Notably, this study did not find that nonaffective trait impulsivity (SNAP) was associated with self-injury. Furthermore, where stimuli specifically related to NSSI (images of cutting), those who self-injured demonstrated enhanced inhibitory control compared to controls, responding similarly when presented with positively valenced images and cutting images.
Precision of measurement
The second focus of synthesis examines the extent to which the relationship between impulsivity and self-harm varies according to how precisely constructs are measured. Two studies [41, 45] examined if UPPS facets relate differentially to current versus past NSSI. Glenn and Klonsky [41] found that negative urgency and to a lesser extent lack of premeditation, but not lack of perseverance, differentiated undergraduates with a lifetime history of self-injury from those without. Conversely, only LPS, and not NUR or LPM, differentiated those with current (past year) versus historical NSSI. Taylor et al. [45] similarly found that undergraduates who self-injured differed from controls on NUR, LPM and, to a lesser extent, LPS, but conversely demonstrated no difference in these variables amongst those endorsing current versus historical self-injury, albeit with a more stringent definition of the current self-injury (past month). Nonetheless, Taylor et al. conclude that impulsivity may be implicated in the initiation but not the maintenance of self-injurious behaviours. In longitudinal examinations, Peterson and Fischer [44] demonstrated that though associated at baseline, NUR provided no incremental validity over and above the initial expression of self-injury at an 8-month follow-up. Nor were UPPS-based impulsivity facets found by Glenn and Klonsky to predict the course of self-injury over 1 year [43] . Only two further studies examined the influence of impulsivity facets on presentations of self-harm over time [46, 55] . In neither case was an association found between cognitive impulsivity and self-harm at baseline or 6-month follow-up, although indicated cases were small (n = 18) [46] ; samples were focused on a specialist and potentially non-generalisable group [55] , and the internal reliability of the impulsivity measure was poor [46] . Interestingly, O'Connor et al. [46] reported that those who failed to complete measures at follow-up had significantly higher levels of cognitive impulsivity (but not other psychological variables) than those retained in follow-up analysis, which may have influenced the null findings. For the present purposes, trait impulsivity reveals limited prospective utility.
Two studies demonstrated that non-affect-based impulsivity (Plutchik) discriminated between self-harm ideation and enaction. Madge and colleagues [52] revealed that impulsivity (but no other psychological correlate) differentiated between self-harm thoughts and past-year single episodes (i.e., those thinking about self-harm reported significantly lower impulsivity than those acting on their thoughts), suggesting an explanatory role for impulsivity in the initiation of self-harm acts. Similarly, O'Connor et al. [53] demonstrated that, relative to ideators, self-harm enactors reported significantly higher impulsivity, albeit with a small effect size and reliance on just two scale items.
These findings were not retained in multivariate analysis. A number of studies considered how impulsivity interacts with more precise assessments of the frequency and severity of self-harm [41, 48, 52, 61] . A differential mechanism of influence for cognitive versus affective facets of impulsivity was demonstrated by the finding that UPPS-based LPS and LPM (but not NUR) predicted the 'frequency' of self-injury among undergraduates, i.e., an inability to think through consequences of behaviours or remain focused was positively related to the total number of behaviours endorsed [41] . Relatedly, Madge et al. [52] demonstrated a dose-response effect, with increased severity of the pastyear self-harm (no behaviour, ideation, single episode, and multiple episodes) associated with increased cognitive impulsivity. However, Dir et al. [59] found that only the NUR subscale (and not facets relating to cognitive deficits) related to frequency of self-harm; while Di Pierro et al. [48] found that though positively associated with lifetime presence of self-injury, lack of premeditation was negatively associated with a past-year summation of behaviour, i.e., less frequent self-injurers were more likely to be impulsive.
Influence of a more comprehensive study design
The final focus considers the impact of more complex study design and analytic approaches on key findings. A mixed pattern of results was found for studies in which covariates were considered in the analysis. The impulsivity-self-harm relationship was retained in the presence of depression or anxiety [41, 43, 48, 52] ; affective lability and self-control [59] ; gender, negative affect, and child maltreatment [56] ; and self-esteem [52] . Elsewhere, the inclusion of covariates appeared to dampen or negate any independent association between impulsivity and self-harm. Notably, studies adopting the lifestyle and coping questionnaire, which included a range of social, psychological and stressful life event factors, resulted in attenuation in strengths of association in multivariate analysis for partial subsets [5] [6] [7] 49] or complete samples [50, 51] . In non-CASE studies, adjustment for depression and anxiety [65] and age, depression, and suicidal ideation [63] also negated findings. Rawlings and colleagues [65] further demonstrated that depression and anxiety mediated the relationship between UPPS dimensions (NUR and PUR) and self-harm. Other mediation analysis found that NUR (but not other UPPS facets) mediated the relationship between child maltreatment and NSSI [56] . In analysis of the moderating influence of distinct impulsivity constructs on self-harm outcomes, Di Pierro et al. [47] demonstrated that the successful regulation of affect following NSSI alters as a function of lack of premeditation in a sample of students endorsing past-year self-injury. They found that when negative-high-arousal affect states (nervous, anxious, and angry) pre-NSSI increased, those with higher levels of impulsivity had a greater increase in negative-high-arousal affect and less of an improvement in positive affect state (relief) post-NSSI, relative to those low in impulsivity, i.e., those less able to evaluate the consequences of their actions had greater difficulty regulating their negative affect. Impulsivity then may be implicated, where affect-regulation is not successful. By comparison, Bresin et al. [58] used a daily diary study design to examine the influence of impulsivity (high or low NUR) on general and specific facets of negative affect in predicting the urge to self-injure. They revealed that for individuals high in NUR, daily sadness (but not general negative affect, or guilt) was a significant predictor of urge to self-injure, but for those low in NUR, there was no relationship between sadness and NSSI urge. While urge to self-injure is not necessarily a precursor to NSSI engagement, nonetheless, these studies [47, 58] provide useful explication of the context in which a theorised outcome (affect-regulation following NSSI) might hold. In a comprehensive modelling of covariates, Peterson et al. [42] examined the extent to which impulsivity (NUR or LPM) interacts with distress tolerance (the cognitive appraisal of the one's ability to cope with distress) and depression, to predict lifetime NSSI. They revealed that undergraduates high in NUR and depression, but with low distress tolerance, were more likely to report lifetime NSSI; however, no significant interaction was found for LPM. Thus, a propensity to act rashly in the presence of negative affect, combined with low perceived ability to cope with that affect, may increase NSSI vulnerability.
Discussion
Findings from this review suggest that, broadly defined, impulsivity relates to self-harm behaviour in community-based populations of adolescents aged 11-25, with evidence of an association with a self-harm outcome of interest in 24 out of 28 studies. However, this relationship varies in accordance with how precisely constructs are measured and the wider context of measurement and analysis. Considering the consistency and reliability of the constructs used raises some interesting points. Studies were conceptually divided in defining self-harm, with 57% overtly precluding suicidal intent, although the majority of cases examined a range of similar indicated behaviours through common validated instruments. Importantly, conceptual distinctions did not explain the heterogeneity in review findings, as associations with impulsivity were demonstrated across NSSI and self-harm studies. Impulsivity facets were more consistently associated with selfinjury classified as non-suicidal overall, but a relationship between impulsivity and suicidality was revealed in NSSI studies and underscores the difficulties inherent in separating self-harm and suicidality. Namely, students endorsing both NSSI and suicide attempt were found to have significantly higher trait impulsivity than those endorsing NSSI only [57] ; impulsivity was found to relate to suicidal ideation but not NSSI [55] ; and the association of impulsivity to NSSI was found to disappear when controlling in part for suicidal ideation [63] . These findings signal that impulsivity is important to understanding both self-injury and suicidality in young people and that this relationship may vary across levels of suicidal thinking and behaviour.
Although the NSSI studies by definition endorsed a narrower conception of self-injury, the self-harm studies largely employed more stringent inclusion criteria. The requirement to fulfil the robust CASE study methodology brings transparency, consistency, and comparability across a large subset of studies in this review. The additional CASE stipulation to corroborate behaviour is conceptually advantageous, although as noted elsewhere, it risks an underestimate of behaviours, where the provision of a description may be considered too personal and unwelcome by respondents [6, 7] . It is problematic that, for the most part, reviewed studies examined solely a lifetime (n = 11) or past-year (n = 8) indication of self-harm, which provides a very broad-brush indication of behaviour, (and which crucially fails to delineate that distress underpinning behaviours may have abated). Arguably, this approach may be obscuring associations between impulsivity and self-harm. The six studies that did examine distinctions in self-harm/NSSI (frequency/number of methods/symptoms) found associations with cognitive, affective, and behavioural impulsivity [41, 43, 48, 52, 59, 61] . Combining methodological stringency with a finer grained examination of self-harm may reveal a clearer pattern of association.
In terms of impulsivity, most cases in the present review adopted a trait-based conception of an underlying personality disposition that can be captured via questionnaire. This provides conceptual comparability but reflects an over-reliance on single respondent self-report, which brings an associated bias. Demonstrably, the choice of assessment tool is important in explicating the relationship between trait impulsivity and self-harm. The most commonly endorsed and consistently supported tool was the multidimensional and well-validated UPPS model which found either a direct association [13, 41-45, 59, 60, 62, 64, 65] or indirect association [58] in 12 examinations. All except one [65] of the UPPS examinations were based within NSSI studies. By contrast, in all but one self-harm study [52] impulsivity as assessed by the Plutchik scale did not retain an independent association for complete samples [6, 50, 51] or subsets of boys [5, 7] or girls [49] . The likelihood that it is the greater utility of the UPPS multidimensional instrument that drives the more consistently found association between NSSI (rather than self-harm) and impulsivity in the present review, is reinforced by Rawlings and colleagues [65] who were able to demonstrate that though UPPS subscales predicted self-harm behaviour in a sample of undergraduates, BIS-11 subscales did not. A key conceptual distinction between the UPPS and BIS-11 measures lies in the former's inclusion of affect-based facets of impulsivity compared to the cognitive facets reflected by the latter (relating to lack of planning and perseverance, or remaining focused on tasks). Thus, mood-based facets may in part underlie the strong association between UPPS-assessed impulsivity and NSSI. In support, urgency subscales were the UPPS facets most consistently associated with NSSI/self-harm. Yet, a key driver in the inconsistent overall pattern of trait cognitive impulsivity may be psychometrically based. Although the full Plutchik Impulsivity Scale has demonstrated good psychometric properties in adolescent samples [68] , the present studies drew on a short form of six [5-7, 46, 49-51] or just two [53] items. The psychometric properties of other tools (such as the BIS-11 and Youth Questionnaire) have not been extensively examined in community samples [47, 69] .
In fact, where examinations extend beyond lifetime or past-year indicators of self-harm, a more finely grained picture of the association between cognitive impulsivity and self-harm emerges. Facets examining lack of planning and forethought were implicated in the frequency of self-injury [41, 48, 52] and in differentiating self-harm status, such as ideation from enaction [52, 53] or current from historical NSSI [41] . Thus, the review supports a dual pathway of risk for the influence of trait impulsivity on self-harm, through rash reactivity to (predominantly negative) affect and deficits in cognitive control. The question of when these respective components of impulsivity exert their influence over the life-course of self-harm, however, remains. Of interest, Glenn and Klonsky [41] produced evidence of a differential role for mood-based and nonmood-based facets, with NUR and LPM implicated in the lifetime presence but not continued maintenance of selfinjury-a pattern reversed for LPS. Their interpretation that NUR may lead to the adoption of self-injury, but that LPS is associated with an inability to resist the urge to selfinjure once behaviour has been initiated, is persuasive (for recent empirical support, see [70] ). That impulsivity may be more implicated in the initiation than the maintenance of self-harm is here supported cross-sectionally and longitudinally [43, 45] . Further longitudinal studies, which consider the interaction between impulsivity facets, are needed to clarify if the risk for maintained self-harm is reduced for those individuals high in trait urgency, but low in traits related to cognitive deficits. Risk models which account for the transaction between trait-based impulsivity and broader cognitive processing (e.g., [71] ) may further clarify onset and maintenance risk for self-harm. For example, while it is theorised that those high in NUR may recruit a maladaptive behaviour in the service of immediate short-term relief from negative affect [33] , this process may be mediated at initiation by the 'expectancy' that affect can be regulated and will deliver relief (see [28, 37] ). The understanding that relief will not last may mean that long-term maintenance of self-harm relates less to the urge to regulate affect and more to deficits in self-control, decision making, and the momentary ability to enlist an alternative coping response (see [71] ). The present evidence that cognitive appraisal of distress interacted with urgency to predict NSSI [42] , or NUR is negatively associated with self-control [59] , underlines the utility of examining trait-based risk within a wider cognitive context. Inconsistent findings resulted from the three state-based examinations of inhibitory control and self-harm, with support for behavioural (but not trait) impulsivity [64] ; partial support for behavioural impulsivity [61] ; or no support for behavioural impulsivity (but support for trait impulsivity) [41] . The negligible association between trait and behavioural measures of impulsivity is well documented [30] and, arguably, pathways to self-harm from individuals that display elevated levels of trait impulsivity, or those endorsing situationally impulsive acts, may have little correspondence. It is possible of course that behavioural measures are providing an accurate assessment of impulsivity, and, as noted previously [19] , the greater association between trait impulsivity and self-harm reflects the bias of an underlying confound, such as 'perceived' impulsivity, perhaps self-validated by the inclusion of an impulsivity item in a self-harm questionnaire [20, 58] . The present findings in fact suggest that behavioural impulsivity is important under conditions of negative affect. Though employing a-contextual measures of emotional responding as a proxy for selfharm, Allen and Hooley's [64] manipulation of the SST to include non-neutral stimuli, nevertheless, offers a conceptually stringent test of association and provides objective support for the relevance of emotional reactivity in the relationship between state impulsivity and self-harm. In this light, it is interesting to conjecture methodologically on the endorsement of the UPPS scale. Importantly, the UPPS scale measures the traits that lead to impulsive behaviour, and hence, reactivity is specified within the context of an emotional state: "When I am upset I often act without thinking". As such, the model's predictive utility may derive in part from its ability to account for intra-individual variation in behaviour in relation to situational (state based) factors to a greater degree than traditional trait-based scales. Problematically, a temporal disconnect remains across many designs (i.e., measuring a baseline assessment of impulsivity with a past indication of self-harm) that cannot control for such variation. Comprehensive designs that account for the momentary context within which predispositions to impulsivity play out, and move beyond binary state vs. trait distinctions (see [58] ) may offer greater utility in delineating pathways to self-harm. Relatedly, in a recent study using sequence analysis techniques to examine factors leading to self-harm, impulsivity (identified by the item "I did it on impulse without planning' and which may relate to trait disposition or momentary state) was identified as the only proximal factor immediately preceding the first ever and most recent episode [73] . Support was also found in the present review for the influence of trait impulsivity in the translation of self-harm thoughts into behaviour [52, 53] as theorised by the Integrated Motivational-Volitional model of self-harm/suicidal behaviour [38] . Importantly, discriminating between intention and enaction has been identified as a critical area for self-harm research [72] . That trait impulsivity is closely associated with behavioural enaction speaks to the possible transaction between trait and state conceptions of impulsivity. In light of the present findings, tests of the IMV model with the multidimensional UPPS tool, and which extend to longitudinal examination, are an obvious next step to further clarify the role of both affect and non-affect-based facets of impulsivity in the initiation and longer term maintenance of self-harm.
In support of the interrelation between urgency theory and the affect-regulation function of self-harm [12, 33, 34] , findings suggest that the relationship between self-harm outcomes and impulsivity is best understood in terms of how impulsivity relates to mood and the short-term management of emotion. Complex models of analysis comprehensively specified this emotional context for impulsive reactivity and revealed: a moderating influence of lack of premeditation on the successful regulation of high-arousal affect following NSSI [47] ; that sadness relates to NSSI urge for those high in negative urgency [58] ; that vulnerability to NSSI is most significant for those who not only tend to react rashly to negative mood, but also perceive themselves as unable to cope with negative mood [42] ; and that child maltreatment may result in a tendency to deal with negative affect impulsively [56] . These studies pinpoint the role of cognitive and affective processing in links between trait impulsivity and self-harm. Importantly, findings suggest a differential relationship between facets of impulsivity and separate indices of affect [47, 58] in the affect-regulation process. Given the prominence of the affect-regulation function of self-harm, future research should now build upon these lines of enquiry. It is interesting to reflect on the finding of Allen and Hooley [64] in this context who revealed impaired behavioural inhibition over negatively valenced stimuli, but note that this pattern was reversed when stimuli directly referenced NSSI. The authors suggest that this finding indicates a level of habituation to NSSI at which impulsive reactivity is no longer implicated. Such habituation may in part underlie findings that those endorsing more severe or frequent NSSI demonstrate lower impulsivity than those endorsing 'less severe'/ frequent NSSI [47, 61] . These findings support theories of habituation and that a dampening response to the aversive nature of self-harm may be important to the continuation of self-harm behaviour [39, 40] .
The findings from this review have practical implications for clinical treatment. Targeting rash reactivity to intense emotions may be useful in identifying those at increased risk for self-harm. Psychological interventions that teach the regulation or tolerance of emotion and focus on rational decision making over emotional response may be usefully directed at those initiating behaviour or indicating ideation. Distress tolerance and problem-solving skills are core components of dialectical behaviour therapy (DBT) [74] and the application of a modified version of DBT for adolescents (DBT-A) [75] has shown promise in trials with reductions in self-harm frequency sustained at 1-year follow-up [76, 77] . Treatment retention and engagement with follow-up are a recognised problem among those who self-harm [78] and may be a particular challenge for those high in impulsivity who experience difficulties remaining on task or focusing on long-term goals. Keeping patients in treatment is an explicit goal of DBT and evidence of good treatment retention for DBT-A is noteworthy [76] . Nonetheless, DBT-A requires adolescent and family adherence over a 16-week duration. Promisingly, a brief 40-min intervention (Therapeutic Assessment) based on cognitive analytic therapy approaches and delivered at initial hospital presentation has demonstrated long-lasting improvements in adolescent engagement with treatment [78] and may promote increased motivation for adherence with interventions offered. Reference to the UPPS multidimensional tool may help clinicians clarify the nature of risk for individuals [31] . For those who tend to act with little forethought, or have difficulty remaining on task, cognitive-regulation techniques which focus on the outcomes of rash action and highlight long-term goals may be helpful, particularly in treating maintained self-harm/NSSI. Less is currently known of positive urgency as a risk for self-harm, though a focus on the consequences of behaviour may help to mitigate risk relating to positive arousal [31, 33] .
There are limitations to the conclusions that can be drawn from the review. An over-reliance on cross-sectional designs across mainly lifetime indications of self-harm limits understanding of the long-term relationship, or direction of effects, between self-harm and impulsivity. Future studies should account for the wider and temporal context of how affect and cognitive control of emotion may alter behavioural response across the life course of self-harm. Greater focus on the differential impact of positive versus negative urgency facets is also warranted. In addition, research should examine the self-harm-impulsivity relationship across gender and culture given the differential gender effects outlined [5, 7, 49] , and the lack of cultural diversity reflected across studies.
The present review builds on earlier work [19] in demonstrating an association between impulsivity facets and NSSI/self-harm, here specifically in community-based adolescents. Methodologically, findings indicate the necessity of clearly defined constructs, specified precisely, to clarify understanding of this relationship. More broadly, examination of the interplay between different facets of impulsivity and a nuanced account of self-harm that considers intention, enaction, frequency and severity would clarify the strength of this relationship. Research beyond associative studies is needed to explain when and why the relationship between impulsivity facets and self-harm is expressed and how it relates to regulatory functioning.
